Reversible inactivation of the nucleus of the solitary tract impairs retention performance in an inhibitory avoidance task.
Several peripherally acting hormones and drugs are known to modulate memory storage processes, yet the mechanisms which permit these agents to influence memory is not well understood since they do not freely enter the brain. The nucleus of the solitary tract (NTS) is one brainstem structure which receives important neural input from the periphery. Therefore, the objective of this experiment was to determine whether the NTS is involved in modulating processes contributing to memory formation. Male Sprague-Dawley rats were trained in a one-trial inhibitory avoidance task (0.35 mA, 0.5 s footshock). Immediately or 2 h after training microinjections of 2% lidocaine hydrochloride (20 mg/kg) or a phosphate buffer solution were administered bilaterally into the NTS. Two other groups received microinjections of lidocaine into the fourth ventricle or cerebellum. On retention tests given 48 h after training the latency to reenter the dark compartment of the apparatus was recorded. The retention latencies of rats receiving bilateral microinjections of 0.5 microliter of lidocaine hydrochloride into the NTS were significantly shorter than those of animals given injections of a buffer solution (0.5 microliter), delayed injections of buffer or lidocaine, or control injections of lidocaine into the cerebellum or fourth ventricle. These findings suggest that memory storage processes are impaired by reversible inactivation of the NTS after training. The implications of these findings in terms of a possible role of the NTS in modulating brain processes involved in memory storage are discussed.